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f i T-tt-r(##) 
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SCHICK < 



(54) KM©**] ««IBtft«telB^7)V5r:'>A^^*3«fct):tellffittl&«tai7;i.5r:'?A-&^S 

(57) imm: 

mm] mm? ■< >i-M.tf®mvL&<*mztitz&Mm 

S i 0.30-0. 80wt%, Fe0.70wt%* 
Si, C u 0.01—0. 50wt%. Mn0.40— 1.50wt%» MgO. 
80~6.00wt%, TiO.OOl ~0.15wt%t3«i:tf Z nO-lO- 
O^Owt^Sr^-fr/I^ 0.1— 0.5mm <DA 1 o 

-?- LThuISM g 2 S iSttSifej&s^fttt^r^S^ 
ti . &«^IBf K i Mtfti Z>Zt%< HUBM<7>t6Mtfi 



•■(2) 000-309839 (P2O0O-3OD58 



[tt^l] SiO. 30~0. 8 0wt%, FeO. 
7 0wt%ifciS, CuO. 0 1—0. 5 0wt%, MnO. 
4 0—1. 5 Owt%. MgO. 80-6. 0 0wt%„ T 

iO. 0 0 1—0. 1 5wt%&J:U"Z n 0 . 10—0. 
4 Owt%£-£v^ Sgfl#A 1 fci^nlie^ft*^^ 

6 z t zw&t-r zmimm&mmnu s A-&&. 

[1**^2] SiO. 3 0 — 0. 8 0wt%, FeO. 

7 0wt%ifaW, CuO. 0 1—0. 5 0wt%, MnO. 
4 0—1. 5 0wt%. MgO. 80 — 6. 00wt%, T 
10. 0 0 1—0. 1 5wt%*5j;tKZn 0. 10—0. 
4 Owt% g»'A 1 ijiVT^Ija^ife*^^ 
•S/f$0. 1—0. 5mm<r>T)Vi.-^A^WX'h'o 

x. muT)V-^-^^±w.cr>^mttz\mm^Wi^y 
< >^tfM§.ztix^hzt z%T®ti-z>ftMmmm& 

i imm 3 ] mtinv s x -y a^wl^w t fz urn 

mmtixx^zt^mti'im^m2Mm<7)mmm 

mzn. ii:f<?)±!:is§7 <juj±t>mmztix^z>z 

[ 5 ] tut asjflg? ^ /p^±tc sa^-ta^it 
w.ft2tix^z>zt£w®bi-z>m3<m2. 3, 

[000 13 

< mm £ ti •§» mnmr^ s ^ ^ a ^ tj j; x/msk 
-^All-^fcwt-l.. 

[0002] 

tz\tx^- juommzm*) joit Lr# jdi ( d 1 
k>; zn&mmt Lxx^-jmmzmmmzmtsmm 

7 4/VA£*HU ZixZB&tfm&yHUJLLfzy S* 

[0003] 

L J: 3 i;-f4R«] T/US -^Ati^f— 

(d i $uxm%t' ) izmmy jjuAmm-f 
&zttf&*)TJi>$~TjAwi7$*-b &t,mmz tix 

>yj*'&&wikwmy 4 fr&t<o®mimmz^x®M 



m?tzm\ M g2 s isaj^iSi^txL 

it&izm-otz. *mu*. mmy 4 ^tmmvA<m. 
mztiz mmtmmmm tvu $ x ? A-^&ts j: vww$ y 
4 >vj»tf®m&& < wm^tuzmmmmmmtTJU $ - 

[0004] 

mm*Mfc?&tztbV>^&] tt&Rlt&aeX&m. 
SiO. 3 0 — 0. 8 0wt%. FeO. 7 0wt%*SL 
CuO. 01—0. 5 0wt%, MnO. 40 — 1. 50 
wt%, MgO. 80 — 6. 00wt%. TiO. 001 — 
0. 1 5wt%t3j;t^Z nO. 10 — 0. 4 0wt%£-£ 

m&tfA i &£iPFismmm)*t>%s> z t 
t -t h mmwrnrnmrn nv $ -^^±x-h & . 
[ooo5] m^2tmcr>wm. s i 0 . 30- 

0. 8 0wt% s FeO. 7 0wt%*)H. CuO. 0 1 — 
0. 5 0wt%. MnO. 4 0—1. 50wt%, MgO. 
8 0— 6. 0 0wt%. Ti 0. 0 0 1— 0. 1 5wt%& 
Xl/Z n 0 . 1 0-0 . 4 Owt%^#A, ^SP^'A 1 & 
±t^F"5rjg^fe*^^r^J5:so . 1—0. 5mm<D:r 
yuS-^A-&ART*o-c, minus-*; 
frm& tz&Mffilzffltiiy 4 ^WWrnZtiX ^&Zb£ 

tmb-tz>M®mmmw.mnu$ -*?j±&&&x'b&. 

[0006] it*JS3EI8<ofKBIi, mffer/US^^A 

<o±fcr«ig 7 4 n-M-tmm zft.x^&zb*mmb-t& 
msm 2 imnmrnmnkminv s a-^«t'$> 

[0007] if*JS4ie«icof6Hj(i^ mznv*-^j± 

^ifc-ffcBfcftKKyijWiisti. mzzcD±.t,zfflmy 4 )u 
j»wtmz.tix ^zzb &mb s-hmim. 2 ie«o& 

[0008] if*3S5fetto^HB{i, Buf5^flg7 -f 

is^3S2. 3. 4^-rtitHztm<DmmmmmmmT 

[0009 ] 

A 1 V h U -y ^XcptCM g 2 S i *^S B a B J±J LTfc 0 . 
;«g 2 S iSaj^TyUS-^A-^-^^H^ 
JEthb, ZcomMtTJl-ii-'JA.tfXZ.L. tcotzit) 

mrlST/i^ s J*X2.&m t 1tm b%*). z om&tfiT 
>-^-^*5r^iiLT. mWiy 4 Jl-A.lt &mz®%LX 

t#4»fts. 

[0010] OTtC ^HJ^T^S-^A^cT)^ 
7»t-pl,^TBi*-f5. Sill MgtKJSLTMgj 
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s i t L-c&tbu m&cox oizmmy ot-Acommn 

£&#-r&. S i COttmt 0 . 3 0 — 0. 8 0wt%tC 

jasrr ^awi, o. 3o^t%^mx'\t^coT>^-^) 

LXft$LB'&m&T^Z>. 

10 0 11] F e liA 1 tfi^4"^«^7C*i: LT"ir* 
*t£. FecO#*4S-0. 7 0wt%*>t(C^|g-r^Si 
ti. 0. 7 0wt%m:T'fi, TOl-Mn-Fel 

[00 12] CuiiMit^L, SfcttAttfeflt 
.Wt:LTMJtJDX't42rffi#-rs. C u <0*3rJt£ 0 . 0 

1-0. 5 0»t%l,zM&-tZ>mMi. 0. 0 1wt%*iH 
tii*<OSMWM^{ctt&irr, 0. 5 0wt%Srj@x& 
tCu t*ti«y:*ftaj***fej«LTfi&lS?ett**iST-f 

[ 0 0 1 3 ] M n fcHKALhlcV*--*-* . M n<7>£*S 
5:0. 4 0-1. 5 0rt%£.mfcti>mMt. 0. 4 0 
wt%*S»Tti*<0«i*&*-HJ-t:»ii,nr, 1. 5 0wt% 
£i@;il>J:, -e^OS&Wiaft-r^i, Al-Mnl, A 
1 - M n - F e ^afcatBtttf^fifc LTfl&dBBtt 

[0014] m g i>&g.m±.iz&§--t& . M g(Otti 

5-0. 8 0-6. 0 0»t%lzmfct2>mM3.. 0. 8 0 
wt%*rST"«M g 2 S i ft{B****B^ LT -t<0SWR*H- 
4>iv$\ 6 . 0 0 wt% & fc SitiDXttfc i 
Tf&f&B&tf&T-t h tztbX'b S . liTSi 

[001 5] Ti U«JSttl«*aillHtLT»JtlraXtt* 
SW>&. Ti<7>£3rfi£0. 0 0 1—0. 1 5wt%{C*i 
Sg-f&Ji&li, 0. 0 0 lwt%*jHT«*<D&S**-hfr 
tc»4><ir, 0. 1 5wt9tf*jHx.S4:T i £*Offl*$r 

[0 0 1 6] Zntt!MEl«l±(cWiF-L, ifcMg, Si 
%b'n&K®ZMffl{tLX*<QT>'#-%)% : : $:l%ib&. 
ZnO^fiSrO . 10 — 0. 4 0wt%fc3Ugf 
ti, 0. 1 0wt%*SfCti-e^^+^{=f#/i>ix-r, 

o. 4o*A.%&mz.&k*<7)%)mi)mm-rh±. mazm 

[0017] 11*31 1 Ett<S077U5.=.?A-££ti, 

[0018] f»#«2fe»^ftJBfflfflJgte£T;U$-'7 
jB*f8ajLTV^4. KOMgj S i iktiWMfifF&t hU 



mz&^x.md.Tiu*-'j£.<&&tiioomz$:o. 1— 

0. 5mmi:iSf|,I4li < 0. 1 mmSfcirCliS&lH 
xm< LX fcSSftj&^HJJLhtrK < & 0 ^FSapSrfcrtT 

[0019] m^iwffin&mjmmmT 

izx.v^yfim&MZixXi&mtzmiiiLfcMgi S i 
*[li«i*«IBiLT*KJW»JftS*i.v Mg 2 S i Afflft 

[0020] mmy 4 tvj^aiWunwizM.. mmy 4 >v 
^m^M^zimxxmsm^^mt. tmmitit 
Lxmm-r^umt^h^K m^ii, m S2 si^m 

MzW£y 4)\'£>ffT>ii—Zti > f&g«i s gftfin0S7 

[0021] mzzittefflszy 4 j^co^mmt, mm 

[002 2] ;^B||;^v^> 8)117 ^PAtCti, b' 
i^ijxxf/^. #V*uy 4 >m&tH±XVT$i H 
[0 02 3] ClCO^BJtCfeV^T, Jl-yf-^^XOfflti, M 

g 2 siAaj*<o)iHB^&»*LTi(r8aaai«KOT^ 
[0024] imm4tm<r>r/u i~^A^mi. x 

BWSlfcJiMBVffi (T;P^>J-^aA|ftt&3R) , 7*o 
[0025] HR^5IE«Oj(«H{i. IIS<JS2-4K$g 

[0026] 

(SQfeOTl ) 16 1 tC^-^fKBa^li^rt (No. A— G)<9 
EEffiLT/PSO. 3mmOflES«£fBKU ^^IXzW 
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«?ILfc«IS7 -f B.S^H[_h (2 70-C) fc« 

[0027] ( fti&^J 1 ) * 2 fcW^SMHfflS&liJSfl- 
(No. H--R)<OT^5— ^^^A«»*fflV^faaSltt0!| 
l fcWWSrifeteJ: !)ftlffllHl7/^-')^S 

[0028] mum i it^ittsw i r-mm l*i&«cd 

5S5i$. w^i) . teoj«»tt, tezvmm? i^mm 

tt*W3lEUfc. fe*Sr*3* 4t=j5rr. 9*(dL J I S 
H4 0 00C*tT«JgLfc. 350m 



\*MX<rm%^ D I Jul (AS6 6mm) — 4g*-y 

t # tfOffJix«o^±gJg (c J: 0 fPfB L*: . iooo ft&m 

(©) . 7?ysWL#5 0{G3|&l*>2:&A# (O) . 
5 O&lilh 2 0 0a*}HcOfc fc^^ft ( A ) , 2 0 0 

muLtcot ( x ) fnfettz. mmy < >vj±<t>® 
(o) , mt i timmhixhi><7)tt& <x> ^WeL 

[0029] 







S i 


Fe 


Cu 


Mn 


Mg 


T 1 


Zn 


A 1 




A 


0. 31 


0.28 


0.22 


0. 75 


1.12 


0. 03 


0. 12 


mm 


m 


B 


0. 78 


0.22 


0.23 


0.66 


1.20 


0.08 


0. 32 


mm 


m 


C 


0. 61 


0. 60 


0.44 


0.43 


0.90 


0.12 


0. 18 


mm 


A 
ft 


D 


0. 59 


0. 52 


0.19 


1.48 


0.99 


0.03 


0. 24 


mm 


E 


0.48 


0. 66 


0.21 


1.12 


0. 83 


0. 03 


0. 28 


m& 




F 


0. 62 


0. 41 


0.09 


0. 48 


2. 75 


0. 03 


0.34 


ISM 




G 


0. 66 


0. 33 


0.14 


0.44 


5.12 


0.04 


0. 38 


ma 



[00 30] 
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s i 


Fe 


Cu 


Mn 


Mg 


T i 


Zn 


A 1 


* 

a 


H 


0. 19 


0. 32 


0.08 


0.44 


0.82 


0.03 


0. 32 


m& 


I 


0.88 


0. 20 


0. 20 


1. 18 


0.82 


0.04 


0. 32 




J 


0. 67 


0.82 


0. 31 


0. 68 


2. 31 


0. 03 


0. 33 


mm 


K 


0. 40 


0.23 


0.73 


1.20 


3.12 


0. 03 


0. 32 


mm 


L 


0. 49 


0. 22 


0.39 


0. 15 


0. 85 


0. 02 


0. 33 


mm 


M 


0.42 


0.29 


0.40 


1.78 


0.93 


0. 03 


0.34 


mm 


N 


0. 47 


0. 31 


0.12 


0. 90 


0.52 


0.04 


0. 31 


mm 


O 


0. 51 


0. 38 


0.14 


0. 45 


7.12 


0.03 


0. 33 


mm 


P 


0.42 


0.41 


0. 18 


0.44 


5. 25 


0.23 


0. 32 


mm 


Q 


0. 46 


0.23 


0.24 


1. 33 


2.24 


0.03 


0.08 


mm 


R 


0. 43 


0. 30 


0.28 


L10 


2.50 


0.06 


0. 52 


mm 



(&)4M2:wt%. 
[00313 [^3] 
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K 
ft 


Ko 


# 
& 






strain ;w>&5g« 


No 


$ MPa 


MPa 




l-4U±fJ 








1 


A 


2 9 1 


2 5 7 


© 


© • 


o 


o 




2 


B 


2 8 8 


2 5 5 


© 


o 


o 


o 


3 


C 


2 8 9 


2 5 6 


© 


o 


o 


o 




4 


D 


2 9 6 


2 6 2 


© 


© 


o 


o 




5 


E 


2 9 5 


2 6 0 


© 


© 


o 


o 




6 


F 


2 8 6 


2 54 


© 


© 


o 


o 




7 


G 


3 2 5 


2 8 2 


o 


© 


o 


o 




8 


H 


2 7 3 


2 4 6 


© 


A 


X 


X 


9 


I 


2 8 2 


2 5 1 


A 


A 


o 


o 



[00 3 2] 



[«4] 



!(7) 000-309839 (P2 0 0 0-3 0D58 





No 


-& 
& 


gas 






No 


$ MPa 


MPa 






DIUPX 




it 


10 


J 


2 8 6 


2 5 3 


A 


X 


o 


o 


m 


11 


K 


2 9 1 


2 6 3 


X 


— 


o 


o 




12 


L 


2 6 7 


2 3 3 


© 


X 


o 


o 




13 


M 


2 9 3 


2 6 6 


X 


- 


o 


o 




14 


N 


2 6 2 


2 3 1 


© 


O 


o 


X 




15 


O 


3 5 1 


2 9 0 


X 




o 


o 




16 


P 


3 4 9 


2 9 3 


X 




o 


o 




17 


Q 


2 9 0 


2 6 2 


© 


O 


o 


X 




18 


R 


3 1 8 


2 7 9 


A 


A 


o 


O 



[00331 ^3. 4 J: K)Wt>fr%£ o tz. *Wm\cn> 
No. 1—7 (ia&Wc-J^&SkK (W^)* { 2 5 0MP alii 

tz. ZixizML. tiMMcOKo.ms i tf'J?tcWz*b. N 
o.l4teMg#^ : 5rV">*:£>. SfttMg 2 Si^aiW 
^LT. No.l7(iZn^-^r(,->7t461Vlg 2 Si B H a 

aaft^-HMSbMHk-a-r . v ^ hmm? a ^comm®. 

tfMt LT&fm&tf&T Ltz. No. MttW* € ffiT L 
ifc. No.9{iS i##^fctf>Mg<9|S^S#$g^U No. 
12«M n*^^rV^c*v^-m*>W^j*«<STL^:. No. 10 
liFe^V^*. No.ll(iCu*i#l^*b, No. 1314 
Mn#^Vtf:#>, No.l5f3Mg##^£#>. No.l6«iT 
i##Vtf:#>. No.l8tiZn#^Vtf:#>. Vi-fil^ffl^ 
ftajfta*£j£LTfl&jSJBtt (D Unittifcti/tJiif 

[0034] ( HJftfiFIJ 2)«1 fc5rr*$6BJ§8j£j|ij£rt 

(No. g) ^r^s - ^j±^&mw znmzx*) fmm&a 
nEMfccomm izzc - y f - ^ans ( r;u* u ifof* £ 

Dgte&te 6 0*C<0 1 wt%N a O HfrmffitplZ 3 OfWSRS 
«LTffiU ita?¥<il 0 0 o C<O0^7 5vol%i:Kg? 



[0035] (mmms) msm2izt5^x . mz o . 

3 mmcoHiSC . T)Vi] V tzimm^iM L , 
^K^OiCOAJg^o^-hjaJi (Cr#M2 0 

mg/mi ) &wi<<-'?'( hmmz&Ltimz. mm 

%*tf 1 0 SX^jfclBR+tStflMaLTjftL*:. J* 
$**>0. 2um<7)A 1 0 3 • H 2 OJUtdWjftSft.*:. 
[0036] SlJfc0<J2 . 3X°m&Ltt*CD&mm®1!% 

mmr^s.-^A^mifZ^z. Ditontuhjub 
wmz'ft^xmmy a ^comm^m^tz. dijdx 
mnmmy a ;^^tttii stBt? * /u^oo Lixco 
(n=io 6 )t'iP«L^„ uhJihmma, mmm 

1 2 5-CT-3 0 

m^wmttz. #10 offi^ow^rwja? -f^Aowj 

#ft#tfil«0i:S««>T£# (©) . *J**ix*<3fi5J3lT 
(O) » 4fcJ;UdHjb*;fLfcfc*^£ (x) fc 

■$^^<><0(No.24) Si^i<V>^^ 

( h ) i,zzc v^yv&mtittfi&.mwMzmLfz&cow 

o. 25) tCO^T t Ih]«coP^ Srfi 1 o . 
[00 3 7] 
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[*53 



m 


Si 
» 

No 


-a 
& 










No 










19 


G 


7)Vji U 




7 ppm 


O 




20 


G 






8 ppm 


O 




/Si 


G 


Eft 

K 




3 ppm 


O 




22 


G 






1 ppm 


O 




23 


G 






2 ppm 


O 


jt 
« 


24 


G 






8 5 0 ppm 


X 


25 


H 






1 2 0 ppm 


X 



[ 0 0 3 8 ] m 5 «t 0 9J4>a»$r.J: 9 tz , #$S9iflkO No. 
19~23«um<> D I inlB^tf UHWHBK . !✓ 

ttTi>^*>-3 7t7trtNo.25{iS i j&^&vvttf^ v^-Tix 
[0039] ( |»fiM4 ) 3 t-KJS LfcfcJifflS 



my j iv^mm^axifu bmmcommy 4 >v 

[004 0] 
[*I6] 



m 


u 

No 


£ 












No 






mm 






* 
m 


26 


G 


61 






0 ppm 


© 


m 
m 


27 


G 








0 ppm 


© 


28 


G 


u 


MM* 


&*> 


0 ppm 





[004 1] Sl6 J: i. 0 tC, ^WJcO No. 

[0042] J2U: V 4 sPAHfeKflfflHI-LTttll 

[0043] 



>7 S i . Fe, Cu. Mn, Mg, T i i$i.Tf 
ZnSrat^f L, l«ieMgi:S i(4Mg 2 Sit LT 
B B B aiL^<7)Mg 2 S i fttM$J#^-f -&T/US-^ 

A^«^®tcssab-rsH!neMg 2 s i tUtut^"^ 
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F?-A(##) 4F100 AB10A AB31A AK01B AK01C 



AK42 BA03 BA05 BA08 BA10B 

BA10C BA26 CA30E EJ51A 

EJ68D EJ68E GB16 JL11 

JM02D JM02E 
4K026 AA09 AA22 BA07 BA08 BB06 

BB10 CA16 CA36 EA08 EA10 

EA12 EB11 
4K053 PA10 PA12 RA15 RA18 RA22 

TA06 TA07 ZA10 
4K057 WA05 WA07 WB05 WB11 WE03 

WE04 WE22 WK05 WK07 WN10 



(51) Int. CI . 7 

C 2 3 C 22/33 
22/66 

C 2 3 F 1/20 
1/36 

C 2 3 G 1/12 
1/22 



F I 

C 2 3 C 22/33 
22/66 
C 2 3 F 1/20 
1/36 

C 2 3 G 1/12 
1/22 



